President Griswold; Gentlemen of Yale -~

I suppose it night be said that on this

panel I represent the pragmatists -~ that

eclesent of our aatiomal activity concerned

with the nuts and Wolts of progress as we
translate the findings of science into
the goods and services reguired by our
nodern society. In a crude sort of way,
that statement might have been taken as
& demcription of the work of the
sdjority of those persons concernsd with
technological advance just a few years
Bgo, Certadnly it would have bheen a
propex description of the task of the
engineer when I graduated from heiff

33 years ago. But for today's scene,
this is much too sarrow & concept.

It iz to this point that much of

wvhat I say this afternoon will be




addressed.

Cuite naturally, my resariks will
be cast in the framework of the
business in which I am engoged,

I say “quite saturally® because

I have little time to think of anything
slae these days. Hore importantly,
however, it seems to me that the

space basiness provides an sxcelleat
exanple of the complex interweaving

of the scientific, technological,
political and social elements of our
socliety that is part and parcel of

our pational activity today.

I propose to relate for you
sonething of the scope and purpose
of the nation's program for the
sxploration and exploitation of
outer space; to point up sone
of the problems posed by our

active iavolvemsnt in this
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exciting and complex businesss
to zaise soms of the questions that
should be ansvered positively -~-
ot just by defanlisy and to relate
all of these matters to the central thene
of this convocation -~ our comern
with and for higher education in the
initad States and, more specifically,
with the Arts and Scisnces, here at
Yale.

Although man hes looked o the
atars for his inspiration throughout
recorded history, it ook the shock
of Soviat accomplishment to set in
motion in this country a wide-ranging
program of sesoarch and developwment
by ssans of Which it is hoped that
wE RAy gain greater undexstanding
of the coswmos and discover, perhaps,
something of the origia of the

universe -~ even of life itself.
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The dimeneions of that
progxaan have been reported many
times but are little undarstood,
The welter of words flowing from
the pans of our own public
information people, the imuginative
but sometimes misledding or less~
than-objective astatements that
appear in magazines and newspapers,
as well as public promouncensents

out of Washing

5 Lthat may tend to
be obscure to those nol in toach
with the day-to-day happenings

in Congress and the Dxecutive
Branch, sust make it difficule, if
aot impossible, for the averege,
so-called informed citizen to
understand just what is going on
and how inporstant it is that large
sums of money be devoted to a

progran of this kind.
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very briefly stated, the
pation's program for the
exploration of cuter space for
peaceful purposes for the benefit
of all sankind -~ to paraphrase
the policy statement in the Space
Act of 1358 ~= is alrekdy an
ispressive activity. Its
dimensions, uite sside from
the activities of the Department
of Defense in 2pace, @Ay be
stated in terms of men, faclilities,
motwy and prograw.

The Mational Aeronsutics and
gpace Administration hae been in

business for two yolrs == WG years

and asven days, to be exbct about it.

On its payroll one finds some 19,000
pecple, representing almost every
field of professional activity,

sxcept that of the clergy.
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Bpread throughout the sation,
in 2ix sajor research centers and
three modestly large field stations,
thease pecple will spend or sanage
ths spending of more than
$900,000,000 in the curreat fiscal
year, iUnless there is a drastic
change in the astare of the program -
or in the akture of the Soviet
caupetition or in the will of the
pecple as expressed by their
representatives in tha Congress -~-
it is probadle that the ansual
expenditure for our noumilitary
space program will reach and say
exceed $3 billiom before the end
af this decade.

An uahappy interruption
in the prepazation of this paper
occurred at this point. It was

sunday, the 25th of September,
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andd I was diligently at wozk writing
these linee when at 11:45 in the
morning =y assistant called to say
that cur Atlas Able V launch
attempt had falled. This, you may
recall, was our second effort to
Place a 385-pound, highly instrumented,
payload package into an elliptical
orkit arcund the moon. To put this
in parspective with one of the
purposes of this convocation -
& matter about vhich I am not
supposed to speak, by the way -
this lunkry orbhitting project has cost
this nation more than $20 uillion
thus far -~ almost ome third the
amount needed by Yale to enable har
to nore adegquately meet the need
foz q;u.l.&ty and excellence in
leadexship for this mation.
And all we bave left from Atlas Ahle V
is some miles of telemetry tapes
and a renewed determination to
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succesd in the next attempt.

Sow back to the discussion
at hand ~~ the program we Bre carrcying
ut is intended to satisfy & number
af objectives as stated in the
Spact Act of 1358. Jmong these
we find

~=the sxpansion of
human knowledge of

Fhenceena in the atmosphere

and spacey

~~the preservation

of the role of the United

States as a leadoar in this

field and in the application

of this new technology to
the conduct of peaceful
sctivitiess

~=the establisiment of
long~range studiss of the
potential benefits to be

gained from such peaceful
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activities utiliziag the
space eavirommant) and
~ecoopeczation by the
nited states with other
sations in this work and
in the peaceful applications

thesest .

The aajor elsmanizs of the
broadly based and wide-ranging
program w¢ have ander way oan be
Aivided into three cRtegaries -
scisntific inwestigacions in
space, including the axploratiom
af the moon and the neaxrby planets)
the dswelopment of useful applications
of the phwacsenslogy of ocutexr space
in fields such as in seteorology
and comsunicationsy and tim flight
through outer space of saaned
vehicles for research and

erploratory parposes.
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tndexlying these program
elements are the development of
spacecraft carrying instrumentation
and other BPparstus reqguired to
acconplich the desired mission
objective;r the enginearing
development and production of
rocket~-powered launch vehicle
systens theat are needed to propel
unananed and manned spacecraft
into orbit or deep spacey and
the provision of tracking and
data acguisition stations
MOCRSBATY to evaluate the
immediate saccess of the
laanch and to acquire and
reduce for analysis the millions

phanomena ve are investigating.
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The search for sew knowledge
through investigation of the space
envirommnt involves aost of the
important scientific and
enginvering disciplioess as well
as many of the professions.
The astrooaomer eagerly awaits an
opportunity to mount his telescopes
on platforms above the aarth's
atmosphezre, copfidest that new
worlds await him a8 his ability
to penetrate the distant reaches
of the galaxies are thus enchanced.
he physicist and the chemist
will conduct expeximents intended
to probe into the earib~sun
relationahip and to open new
avenues in the study of the
arlgin of the earth and our solar
system. The life scisntist is

excited about the possibilities



of discovering forms of extia-

tervestrial life and of deepening

his understandings of the origin

and mature of the life process.

The mathesatician, the metallurgist,

the lawyer, the sedicsl man, the

politicel sclentist -~ indeed,

almost every category of

specialized talsnt ~~ finds in

this program & nev &0d esciting

challenge to his creative

instincts and natural curiosity.
That there will be tangible

benefits for mankiné from sur

SPace Program appears cextalin.

In the field of weather forecasting,

the success of our first, relatively

crude, experimsntal setecrolnsgical

satellite, Tiros I, in observiag

and recording, from a vantage point

400 miles above the earth's asurface,
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formation, suggests that improved

wenther forecastiang technigues

will be possible. Ionger range

and somubat more accurate forecasis

of westher conditions in almost any

part of the earth on a timaly

basis could result in vexry

substantial benefits Lo meakind.
Similarly, the probability

Lemlly
fensible use of satellite-based
sechanisms for the transmission

of various types of communications
over long distances is sufficieantly
SNCOUINYInG A% to cause one and
pernaps move of the nation's

great communications organizatioos

to undertake a substantial expenditure
fyom itz own corporate fumds for

the dewelopment of such & systes.
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That there will be other aseful
applicaticas in such fields as
navigation and mapping seens
assured. And there will be, of
course, valaable by-products of
in a variety of industrial
PTOcesses OO Bumerous to
St dom .

With respect to the flight
of man into and through space,
we £ind a wide divergence of
opinion. Some call it & stunt
undertaiken largely to beat the
Boviet Onion to & spectacular
first in the field. Others
caation against the owmrliargs
commitment of funds to such a
rroject in compariscn wiih
other urgest and justifiable

dexmnds for funds. But e
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advocates of sanned space flight
are devotees of the slogan of our
fellow Yale alumnus, Phil Pillisbury,
- gventoally, vy not now?
Certain it is that we have much to
leazrn that can be learned through
the use of instrumentation -~
an art in which cthis sation excels.
But no one has devised an instrument
capable of emercising jodgeent,
of dealing with the unexpected,
and of interpreting strange and
seenmingly unrelated phenomens.
We can instouweent for what we
expect to find, but the unexpected
ususlly iz the most interesting.
For these and zany sther reascons,
vhile the pace may change, I
suspect that we will contime to
move forward in our attempt to
onable man toe fly where he will

&t times of his own choosing.
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MSt people probably view
this space program as ooe which
involves, primxcipally, e efforts
of scientists and engincers.
Indesd, this is the case.
And they have many and difficule
problems to solve, Imppily.
most of those probhlems can be
identified and stated in a
annnex (hat indicates, at the
vary least, the directios to be
taken in solving them. 3ut the
larger and, to me, more imporxtant
problems we face in this as in
other-4llR. £ieclds do not
fit into that comfortable pattern.
et we try to explain that statement.

1 bave Row been on By current
aseigment for 2% monthe. For the
firet few months of that texa,
as we were putting togethes the

elements of our initial program,
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we were struggling wiih the Juestion -
what is it we are trying to accumplish in
this program? Accepting the competitive
situation with the sSoviet uUniom, touched
off by their launching of Sputaik I,

as the prime reason for MOuRnting a major
program of space exploration, wasz that
enouch to guide all of our plasning?

It was clesar to the scientists
involved, vf course, thal we were to be
engeged heavily in & new dimension of the
search for a better underscanding of the
physical world. A new window had been
opened on the osbecusred vista of che space
that surrounds u8. Jusi a3 wen coutinued
their efforts to climb My, Everesi because
it was there to be climbed, men have sought
knowledge of the unknowh as & natural
extension of their knowledge of the
aniverse of which we are such a samll part.
Bat thies consideration, which in the long

run must certaialy be the most lmportaat
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motivating force, seemed to play a very
minor role in the gemeration of the
pressures £0r speed and progress we were
feeling in those early days. while driving
ahead with vigor and determination, then,
some of ug were seeking an additional
and perhapsa more fundamental rationale
for the senae of urgoncy with which we
were attacking our problexs.

It wag for this reason that 1 was
not willing to accept competition with the
soviet union as the gply lowwm on which we
were to weave the fabric of new Koowledge
we were seeking for the benefit of sankind,
it iz a fact of lire, however, that
govesnnentally supported resaarch and
development jwograms of the magnitude and
type of the space program ara/gg;ducteﬁ in
a political vacuws, from either & domestic
9r international point of view. And so,

i have accepied this aspect of the situation =
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competition -~ as the principal factor
which detesmines the pace &t which we
pursue our goals in the space Dusiness.
Dt if we agree that international
competition is jnportant as & paciag
element -~ as I 40 -~ do we know for
vhat we are competing? Is it the respect
and affection of the so-~called underdeveloped
nations? Is it the saug satisfactian of
peing £irst again in a technology which
we thought beloaged to ua? Is it the
feayr of aanihilation by & sation grown
confident in ice sitrength as defimed hy
its propaganda-extended accomplishaonts
in a visible and exploitable fielé of
sclience and technology? W 28 it the
satisfaction of a perscnsl and a national
desire to be leaders im any effort to iaprove
the lot of annkind through the acquisition
and disseaination of Enowledge?

whatever the reasoning employed may be,
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it is clear to me that, as of the present,
the enhancement of aational prestige in
a divided world has besn and continues to be
uppermost in the minds of the majority of
people who have bothered to think akout
the matter of competition in the sSpace arena.
And this principally because of the fear
that the ioss of national prestige that
wve bhave experienced for 4 time souebhow upsets
our eguanimity and probably means, in soae
vague way, that we are secon@-iest in
svecything.

At I look back upon these Lw yedxs
of lpvolvement in this excitiag activiey,
I find myself wishing that we could have
been operating in support of more clearly
undesstuad and nationally accepted goals
or purposes. To hang the genersus
support of scientific inguicxy solsly on the
peg of competition with the Rusgians is an
wngatisfactory, lomg-run solution Lo our
need for general understanding of the

ispertance of free inquiry im science and
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in other fields as a basic underpinning for
a democracy such &6 ours. 7O realize that
the present concern with the adequacy and
qaslity of our educational systen has 2
large portion of its root system in that
same competition, is again an evidence of
a lack of self-generatsd natiobAl purpose.
Gentlemen, how can we decide how
important it is to spend, oR &n urgent
basis, the very large sums of money required
to put a man into orbit or to axplore the
atsmosphere and surface Of Hars Or Vemus
unless we have & pretty firm grasp Of what
the purpose behind the whole space effort
really in? And yet, whi KnOwe Lheé ARNWEIS
to this andd sany similar guestions today?
Who is thinking about thea and doing
something about developing same answers?
e have grown up ip & world whers we could
afford to move along without too ¢lear an

idea of the ways and the whercfors.

Modern science and technology, with the formidable
competitor we have in the genbration and use of this

technology —-- & competitor intent
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on discrediting our way of life

as he soves toward his goal of

winning the competition -- bhas

chsngsd this, at least in tezms
of degres and uxgency.

Where do we get answers to
such gquestions? Yhere oa the
pblic scene 0 we look for
structuring and re-stractuy ing
of our immediate and longer range
activities te fulfill the purposss
that Americans hold dear =--
whethar of not thoy are always
able clearly to emunciate them in
deathless pxose? It soams mxm
to me that our centers of higher
education constitute the focal
point of leadership for defining
gar pationkl purposes and for

tralining the men and women who
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will be dedicated to the accomplisbuent of
those purposes.

Hever was there & time of
greater need for good pecple of specialized
talent, soundly grounded in the precepts
that have stood the test of time and
adversity in this nation as ln no other
nation in history. Surely, this is the
day of the scientist and the
engineer, But it is no less the
day of the scoacmist, the lawyer,
the teacher, the political scilentist,
the historian, and the philosopher.
And in every case, the education
offered to Uhe young aen who
deserve an opportunity, and will
wWark to gain one, must be groumded
on s0lid foundationg of acholarship

and truth but mast aleo recognize
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the argency of the great specific
Jroblens of our times. A2 & fellow
educator and an engineer, I am
delightod to sce the steps being
taikan by Fresident ﬂf.‘tmm“ ..
comaittee of the University to
wodernize and strengthen the
college of Engimvering at Yals.
here 18 no room for the mediocre
in meexing solutlioms to oar
problems through the actions of
sducated »an whether it e in
other field.

It is in an all-out affort
to ueet these challenges that we
Lind Yale now engaged. As is 20

wall stated in the booklet entitled,

"Foxr cthe Arts and Scieaces at Yale -

“The arts and sciences
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They are the fundasmental
subjscts avd disciplines -
the husanities, the natural
scisnces, and the social
sciences -- of which the

acadenic curriculun is

secondary and higher education,
the foundations of higher
leerning, and the professions.
Ax Colominl ANesexica, and
after it, the ¥oung Mepeblic,
once stood to gaian by the
degree to which these
subjects commnicated thelr
perefits to socigty through
ites clergy and lawyers, &0
today es a world power the
pited states stands to galn
{or lose) by the degree to
vhich they transmit their



-26~

hepefits o all citizens
capadls of assimilating and
putting them o wark in its

mpmerous affairs.”

Gentlesen, I hape I have been
able to show you, in the context of
in which I ;s currently iamersed,
somp ok the beodder problems that
éxist for cur Govwermment and for
our citizgens. Jt is not dishbeartening
to me that w do aot have alil the
ANRSVWELs (0 thmse iaportant Resticns.
It serely renows ay faith and vigor
in championing the meod for better

trained, more dedicated minds.




